Abstract. This paper studies the effect of moisture on the extrusion molding of silicon carbide ceramics. We set up the extrusion molding process by discussing the influence of moisture content on the performance of products, and we got the best proportion of ingredients through analyzing the important properties such as the anti-folding strength, porosity and pore size distribution. By studying the properties of the products, the influence of the number of additives is obtained.
Introduction
People have been studying silicon carbide ceramics more and more due to its excellent properties and more and more extensive application in many fields. The mullite produced from alumina and silica can form a basic skeleton inside the product, applying the sample with the ability of high strength, high temperature resistance and acid/alkali corrosion. So, mullite is very stable, of which the refractoriness is as high as 1850℃. However, the elastic modulus of mullite is low (only 200GPa), only half as much as Al 2 O 3 and SiC, and it has a similar thermal expansion coefficient with SiC, (20-1000℃ in 5. 6 x 10 -6 /K) [1] [2] [3] [4] . In this experiment, the mullite made from alumina and silica is used as the adhesive. It has bonded the silicon carbide particles together, strengthened the anti-folding strength of the products, improved the performance of silicon carbide ceramics, and expanded its application range.
Experimental Part Experimental Method
This experiment is the extrusion molding preparation of porous SiC ceramics, the process is relatively simple, various process conditions are relatively easy to achieve, through the experimental process of mixing, adding cellulose and water, kneading, extrusion, stale, drying, calcining and sintering process of the preparation of porous silicon carbide ceramics with high flexural strength, high porosity.
Experimental Characterization
Flexural strength test. The test is the maximum pressure occurs when the product is broken. The flexural strength of SiC ceramics is closely related to the distribution of bubbles inside the product, the complete mixing of the particles, porosity and pore size distribution.
Porosity is the distribution of pores in the product. The porosity of the product is measured by an electronic hydrostatic balance. Experimental procedure: the products into the electric drying oven with a temperature of 100 DEG C to dry for 2 hours, remove the moisture in the product, said product dry weight; then drying good into the vacuum pump, the air inside the drain. Then put it in the water of an electronic hydrostatic scale, measure its weight in water, and then place the product on the scales to measure its wet weight.
Experimental Results and Discussion
When the content of cellulose is certain, the amount of water has a great influence on the shape of the product, or the plasticity and the smoothness of the surface. When the moisture content is low, not easy to break, molding products, gradually add the amount of water, the plastic mud will increase, the product surface will become smooth and no bubbles, no crack; when the water content is too much, the mud will become soft, plasticity is not high, not easy to squeeze.
Effect of Water Content on Flexural Strength. Figure 1 shows the effect of moisture on the flexural strength when the added cellulose is 7% Figure 1 . Effect of water content on flexural strength.
It can be seen from the Figure 1 , the change trend of the bending strength of the sample is the first increase and then decline. When the moisture content is 25%, the bending strength reaches the maximum 43. 5Mpa, at this time the product is not easy to break, and the bending resistance is stronger. Then, with the addition of water, the flexural strength gradually becomes smaller, and when the moisture content is 29%, the flexural strength reaches the minimum, which means that the internal structure of the product is not tight and relatively loose. This is because the water and cellulose hydration reaction in contact when the formation of hydration products, then the products will gradually lose its plasticity in the reaction process, reduced ability to strengthen toughness, plasticity. The water was 27%, 29%, too much water leads to excessive hydration reaction, reduce the viscosity of cellulose cannot be bonded SiC particles closely together, the gap will increase the internal products, products of the flexural strength will become low, When the water content is 25%, the hydration reaction is more complete, the toughness of the product is the biggest, and the bending resistance of the product is the strongest.
Effect of Water Content on Porosity. Figure 2 is when adding cellulose to 7%, the influence of moisture on porosity. shows the trend of porosity after adding different amounts of water (23%, 25%, 27%, 29%). It can be seen from the diagram that the porosity of the product increases linearly with the increase of moisture content. When the moisture content is 29%, the porosity reaches the maximum, and the product contains bubbles. When the moisture content is 23%, the porosity of the product is the lowest. At the same time, the particles of the product are tightly bonded, the flexural strength is the best, the toughness is the biggest, and the fracture is not easy to break. When the moisture content is 25%-27%, the porosity of the product increases slowly, and when the moisture content is added to 29%, the porosity increases suddenly, indicating that when the moisture content exceeds a certain degree, the porosity of the product has a greater influence.
Conclusion
The effect of different water content on the properties of the sample was studied when cellulose was 7%. The results show that the porosity of the product increases linearly, the pore size distribution is more concentrated, the flexural strength increased first and then decreased, when the water is 25%, the flexural strength is 43. 5Mpa, porosity is 44. 5%, the sample has the best performance.
When the cellulose content is 7% and the moisture content is 23%, the extruded product has good plasticity, smooth surface, no bubble, high flexural strength, high porosity and good pore size distribution. Therefore, cellulose content was 7%, and the effects of moisture content of 23%, 25%, 27% and 29% on the properties of samples were investigated.
